Abstract. Using general relativity analogs of Bergmann-Thomson, Papapetrou, Landau-Lifshitz and Einstein energy and momentum definitions, we find the energy distribution (due to matter plus fields) in the LTB Space-time. The energy distribution is found well defined and the same in all of these energy-momentum complexes.
Introduction
The problem of energy-momentum localization has been one of the most interesting and thorny problems which remains unsolved since the advent of Einstein's theory of general relativity and tele-parallel gravity. Misner, Thorne and Wheeler [1] argued that the energy is localizable only for spherical systems. Cooperstock and Sarracino [2] contradicted their viewpoint and argued that if the energy is localizable in spherical systems then it is also localizable for all systems. Bondi [3] expressed that a nonlocalizable form of energy is inadmissible in relativity and its location can in principle be found. Cooperstock [4] hypothesized that in a curved space-time energy-momentum is/are confined to the region of non-vanishing energy-momentum tensor T µν and consequently the gravitational waves are not carriers of energy and/or momentum in vacuum space-times. This hypothesis has neither been proved nor disproved. There are many results that provide support this hypothesis [5] . It would be interesting to investigate the cylindrical gravitational waves in vacuum space-times.
The first attempt to solve the problem of energy-momentum localization was made by Eisntein [6] . After this pioneering work, a large number of physicist, for example: Møller [7] , Tolman [8] , Landau-Lifshitz [9] , Papapetrou [10] , BergmannThomson [11] , Weinberg [12] , Qadir-Sharif [13] , Mikhail [14] and Vargas [15] introduced different definitions for the energy-momentum prescriptions. The major difficulty with these attempts was that energy-momentum prescriptions had to be computed in quasicartesian coordinates. However, for the Møller energy-momentum prescription it is not necessary to use of cartesian coordinates. In the literature Virbhadra and his collaborators have considered many space-times and have shown that several energymomentum complexes give the same and acceptable results [16] . Aguirregabiria et al. [17] showed that several energy-momentum complexes give the same result for any KerrShild class metric. Recently, Chang et al. [18] showed that every energy-momentum complex can be associated with a particular Hamilton boundary term, therefore the energy-momentum complexes may also be considered as quasi-local.
In tele-parallel gravity, Vargas [15] using the tele-parallel gravity analogs of the Einstein and Landau-Lifshitz energy-momentum definitions, computed the energy distribution in Friedmann-Robertson-Walker space-time and found that total energy is vanishing everywhere. Later, Saltı and Havare [19] considered the Bergmann-Thomson's complex in both general relativity and tele-parallel gravity and found that the total energy of the viscous Kasner-type Universe is zero. The results which are obtained in these studies are agree with the previous works by Rosen [20] , Johriet al. [21] , BanerjeeSen [22] who studied the problem of obtaining energy-momentum in general theory of relativity and supports the viewpoints of Albrow [23] and Tryon [24] .
The scope of this paper is to evaluate the energy of the universe which is based on LTB metric. In Sec. II, we shortly introduce LTB space-time. In Sec. III, we give general relativity analogs of Bergmann-Thomson, Papapetrou, Landau-Lifshitz and Einstein energy and momentum definitions. Sec. IV gives us energy distribution is LTB space-time. Finally, Sec. V is devoted to discussions. In appendix, we find kinematical quantities in LTB space-time. All indices run from 0 to 3 and we use convention that G = 1, c = 1 units.
The LTB space-time
The LTB model defines a spherically symmetric space-time stuffed with freely falling dust matter of unimportant pressure as appear in a co-moving coordinate system and having a time dependence of the metric that does not factor out as in the RobertsonWalker case. In view of the following progress and for the reader's accessibility we report some characteristics of the model. The solution of the Einstein equation of the LTB model gives the space-time metric
where prime denotes derivative with respect to r. F being an arbitrary integration function and the form of Λ that in parametric form is
m(r), t 0 (r) being arbitrary integration functions. The comment is that m(r) acts the mass of a sphere of radius Λ(r, t). If one takes t 0 (r), the cases F > 0, F = 0 describe an infinitely expanding universe with a big bang at t = 0, while the case F < 0 represents a big bang at t = 0 and a collapse at time t c (r) = 2πGm(r)(−2F (r))
2 of the dust matter at distance r [25] .
Energy-Momentum in General Theory of Relativity
The energy and momentum complexes of Bergmann-Thomson, Papapetrou, Einstein and Landau-Lifshitz are given below:
(a) The energy-momentum complex of Bergmann-Thomson [11] is defined as:
where
with
The Bergmann-Thomson energy-momentum complex obeys the following local conservation laws ∂B µν ∂x ν = 0 (8) in any coordinate system. The energy and momentum(energy current) density components are respectively represented by B 00 and B a0 . The energy and momentum components are given by
Using the Gauss theorem one has
η α stands for the 3-components of unit vector over an infinitesimal surface element dS. P i give momentum(energy current) components P 1 , P 2 , P 3 and P 0 (say E) gives the energy.
(b) The energy-momentum complex of Papapetrou [10] is:
and η µν is the Minkowski space-time.
Here Ω 00 and Ω α0 are the energy and momentum(energy current) density components respectively. The Papapetrou energymomentum prescription satisfies the local conservation laws:
∂Ω
The energy and momentum components are presented as
and the angular momentum is handed over:
For the time-independent metric one has
and the physically interesting components of angular momentum are
here κ β is the outward unit normal vector over the infinitesimal surface element dS. P i give momentum components P 1 , P 2 , P 3 and P 0 (say E) gives the energy.
(c) The Einstein energy-momentum complex [7] is given as
where 
The energy and momentum components are:
Further Gauss's theorem furnishes
where µ β is the outward unit normal vector over the infinitesimal surface element dS. P i give momentum components P 1 , P 2 , P 3 and P 0 (say E) gives the energy.
(d) The energy-momentum complex of Landau-Lifshitz [9] is
L µν is symmetric in its indices. L 00 is the energy density and L α0 are the momentum(energy current) density components. S µναβ has symmetries of Riemann curvature tensor. The energy-momentum density of Landau and Lifshitz satisfies the local conservation given below.
∂L
Here T µν is the energy-momentum tensor of the matter and all non-gravitational fields, and t µν is known as Landau-Lifshitz energy-momentum pseudo tensor. Thus the locally conserved quantity L µν contains contributions from the matter, non-gravitational fields and gravitational fields. The energy and momentum components are given by
and the angular momentum is defined as
Using the Gauss theorem, the energy and momentum are:
and the physically interesting components of J µν are presented as
where τ β is the outward unit normal vector over the infinitesimal surface element dS. P 0 (say E) is the energy and L a0 are the momentum(energy current) components.
Solution in LTB space-time
It is well-known that the energy-momentum complexes give meaningful result if calculations are performed in quasi-Cartesian coordinates. The line element (1) may be transformed to quasi-Cartesian coordinates:
The coordinates r, θ, ϕ in (1) and x, y, z are related through
(32)
and the contravariant components of the metric tensor are g 00 = 1 (35)
Now, we are interested in to find the total energy distribution, the intermediary mathematical exposition are length and from this point of view we give only the final result. The total energy distribution in all the formulations of Bergmann-Thomson, Papapetrou, Landau-Lifshitz and Einstein is
Discussions
The notion of energy-momentum localization in the general theory of relativity and teleparallel gravity has been very exciting and interesting; however, it has been associated with some debate. Recently, some researchers interested in studying the energy content of the universe in various models.
In this paper, we have considered four different energy and momentum complexes: e.g. Bergmann-Thomson, Papapetrou, Einstein and Landau-Lifshitz. We found that; (a) the total energy distribution in all four formulations given above is the same. (b) The result in this paper advocates the importance of energy and momentum complexes (opposes the against them that different complexes could give different meaningless results for a given metric). In the second part of this paper, we plan to solve the same problem in tele-parallel gravity. 
shear tensor:
we find the following quantities for the line element (1)
and the non-vanishing components of the ξ µν and σ µν are given by the following equations:
